Insulin activation of acetyl-CoA carboxylase accompanied by inhibition of the 5'-AMP-activated protein kinase.
The activity of acetyl-CoA carboxylase (ACC), a rate-limiting enzyme of fatty acid biosynthesis and malonyl-CoA production, can be regulated by several mechanisms, including multisite covalent phosphorylation, both in vitro and in intact cells. Evidence has been presented by others to indicate that a 5'-AMP-activated protein kinase (AMPK) is likely the major regulatory kinase active on ACC. While insulin is known to activate ACC in several cell types, accompanied by changes in ACC phosphorylation, the mechanism underlying this activation has been obscure. In the present study, we have examined, in Fao hepatoma cells, the effects of insulin on ACC and AMPK activity, the latter measured with a synthetic peptide corresponding to one of the phosphorylation sites on ACC for AMPK. Our results show that insulin leads to inhibition of kinase activity prior to the onset of ACC activation; the peak of maximal kinase inhibition (approximately 35% at 10 min) is seen to precede the onset of ACC activation (20 min). The inhibition of kinase activity due to insulin is observed both in the absence and presence of varying stimulating concentrations of added 5'-AMP. Both kinase inhibition and ACC activation display similar insulin sensitivity (A50 0.3 nM). Preservation of this insulin-induced kinase inhibition requires the presence of protein phosphatase inhibitors in the cell lysis buffer, suggesting that AMPK itself might be regulated by insulin-stimulated changes in kinase phosphorylation. Taken together, these data are consistent with the hypothesis that the 5'-AMP-activated protein kinase is a regulated component of the insulin signal transduction pathway and may be the major target for insulin regulation of ACC.